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Five Primary DevelopmentFive Primary DevelopmentFive Primary Development Five Primary Development 
PhasesPhases

1.1. ConceptionConception

2.2. Product developmentProduct development

33 Process developmentProcess development3.3. Process developmentProcess development

4.4. Plant construction or alterationPlant construction or alteration4.4. Plant construction or alterationPlant construction or alteration

5.5. ProductionProduction



ConceptionConceptionConceptionConception
Project InceptionProject InceptionProject InceptionProject Inception

•• Possible economic opportunityPossible economic opportunityPossible economic opportunityPossible economic opportunity

•• Niche MarketNiche Market

•• Company challenge/problemCompany challenge/problem

•• CompetitionCompetition



IncubationIncubationIncubationIncubation
Project merits discussedProject merits discussedProject merits discussedProject merits discussed

Ideas simmerIdeas simmerIdeas simmerIdeas simmer

Must be careful not to loose projectMust be careful not to loose project

•• A promoter or champion for the projectA promoter or champion for the project



Project GoalsProject GoalsProject GoalsProject Goals
Estimated market potentialEstimated market potential

Desired characteristicsDesired characteristics

Estimated production requirementsEstimated production requirementsEstimated production requirementsEstimated production requirements

Range of acceptable production costsRange of acceptable production costs

Timing requirementsTiming requirements

Budget limitationsBudget limitationsBudget limitationsBudget limitations

Project priorityProject priority

Special considerationsSpecial considerations



PRODUCT PRODUCT 
DEVELOPMENTDEVELOPMENT

Exploratory lab workExploratory lab work

Small scale pilot plantSmall scale pilot plant

Large scale pilot plantLarge scale pilot plant



EXPLORATORYEXPLORATORY LAB WORKLAB WORKEXPLORATORYEXPLORATORY LAB WORKLAB WORK

Rough AssessmentRough AssessmentRough AssessmentRough Assessment

•• ExperienceExperienceExperienceExperience

•• LiteratureLiterature

•• Involve Design EngineersInvolve Design Engineers



Exploratory Lab WorkExploratory Lab WorkExploratory Lab WorkExploratory Lab Work



PROCESS DEVELOPMENTPROCESS DEVELOPMENTPROCESS DEVELOPMENTPROCESS DEVELOPMENT

InIn--depth Lab Workdepth Lab WorkInIn--depth Lab Workdepth Lab Work
ReviewReview
•• FeasibilityFeasibility
•• Production CostProduction CostProduction CostProduction Cost
•• Involve Design EngineersInvolve Design Engineers



Process DevelopmentProcess Development
C t l D iC t l D iConceptual DesignConceptual Design

Based on lab workBased on lab workBased on lab workBased on lab work
Assess feasibility Assess feasibility 
P li i  t l d iP li i  t l d iPreliminary conceptual designPreliminary conceptual design
•• EquipmentEquipment
•• Preliminary layoutPreliminary layout
•• Lab methods compatible with fullLab methods compatible with full•• Lab methods compatible with fullLab methods compatible with full

scale plantscale plant
R iR i•• ReviewReview



Evaluate Full Scale Capital And Evaluate Full Scale Capital And 
P d ti C tP d ti C tProduction CostProduction Cost

ReasonableReasonableReasonable Reasonable 

Conceptual designConceptual designConceptual designConceptual design

Cost estimateCost estimate

Scale down the full scale plantsScale down the full scale plants

Scale up the lab workScale up the lab work



Full Scale ReviewFull Scale ReviewFull Scale ReviewFull Scale Review

Original goals are still validOriginal goals are still valid

Goals met by development effortsGoals met by development efforts

E ti t h fE ti t h fEstimate chance for successEstimate chance for success



CONCEPTUAL DESIGN CONCEPTUAL DESIGN 
COMP ETECOMP ETECOMPLETECOMPLETE

Alter ConceptsAlter ConceptsAlter ConceptsAlter Concepts
•• Improve productImprove product

I d ti tI d ti t•• Improve production costsImprove production costs
•• Avoid processing problemsAvoid processing problems

Refine product and process in labRefine product and process in lab
Involve design engineersInvolve design engineersInvolve design engineersInvolve design engineers



Concept InvestigationConcept InvestigationConcept InvestigationConcept Investigation

T t S ifi AT t S ifi ATest  Specific  AreasTest  Specific  Areas

E l t t ti l blE l t t ti l bl•• Evaluate potential problemsEvaluate potential problems

•• Determine potential solutionsDetermine potential solutions•• Determine potential solutionsDetermine potential solutions



Small Scale Pilot PlantSmall Scale Pilot PlantSmall Scale Pilot PlantSmall Scale Pilot Plant



SMALL SCALE PILOT SMALL SCALE PILOT 
PLANTPLANTPLANTPLANT

Assess FeasibilityAssess Feasibility
•• Process experienceProcess experience
•• Scale up dataScale up data

Provide Product Provide Product Provide Product Provide Product 
•• As soon as product is available, full scale As soon as product is available, full scale 

evaluation of properties should startevaluation of properties should start
Design/Build Pilot PlantDesign/Build Pilot PlantDesign/Build Pilot PlantDesign/Build Pilot Plant
•• Economic Economic 

Materials of constructionMaterials of construction
PPPressurePressure
SafetySafety

•• Flexible Flexible 
•• Easy to modifyEasy to modify



Small Scale Pilot PlantSmall Scale Pilot Plant



Small Scale Pilot PlantSmall Scale Pilot PlantSmall Scale Pilot PlantSmall Scale Pilot Plant

R i f ll l l t d iR i f ll l l t d iReview full scale plant designReview full scale plant design

Scale up challenges may be identifiedScale up challenges may be identifiedScale up challenges may be identifiedScale up challenges may be identified

Revise Revise 

Involve design engineersInvolve design engineers



Small Scale Pilot PlantSmall Scale Pilot Plant



Small Scale Pilot PlantSmall Scale Pilot PlantSmall Scale Pilot PlantSmall Scale Pilot Plant

l Cl CEvaluate CostEvaluate Cost

•• Large scale pilot plantLarge scale pilot plant

F ll l  l t F ll l  l t •• Full scale plant Full scale plant 

P od ction costP od ction cost•• Production costProduction cost



The project must again go under The project must again go under 
detailed management review to detailed management review to 
determine if it should be continueddetermine if it should be continueddetermine if it should be continued.  determine if it should be continued.  
Before progressing to the full scale Before progressing to the full scale p g gp g g
pilot plant a high likelihood of pilot plant a high likelihood of 
project success should be evident! project success should be evident! 



Large Scale Pilot PlantLarge Scale Pilot Plant



Large Scale Pilot PlantLarge Scale Pilot Plant Small Scale Pilot PlantSmall Scale Pilot PlantLarge Scale Pilot PlantLarge Scale Pilot Plant Small Scale Pilot PlantSmall Scale Pilot Plant



LARGE SCALE PILOT PLANTLARGE SCALE PILOT PLANTLARGE SCALE PILOT PLANTLARGE SCALE PILOT PLANT

A small production plantA small production plantA small production plantA small production plant

Designed and built for changeDesigned and built for changeg gg g

Mirror full scale plantMirror full scale plant

Test scale upTest scale up

Scale up at a ratio of 10:1Scale up at a ratio of 10:1Scale up at a ratio of 10:1Scale up at a ratio of 10:1

Involve design engineersInvolve design engineers



Factors Affecting Cost Of Factors Affecting Cost Of 
L S l Pil t Pl tL S l Pil t Pl tLarge Scale Pilot PlantLarge Scale Pilot Plant

CapacityCapacityCapacityCapacity
Life Expectancy Of Pilot PlantLife Expectancy Of Pilot Plant
Used For Production Used For Production 
L tiL tiLocationLocation
Existing Equipment/Facilities AvailableExisting Equipment/Facilities Availableg q pg q p
Experience Of Design/Fabrication Experience Of Design/Fabrication 
CompanyCompanyCompanyCompany



Large Scale Pilot PlantLarge Scale Pilot PlantLarge Scale Pilot PlantLarge Scale Pilot Plant
Upon CompletionUpon CompletionUpon CompletionUpon Completion
•• Revise designRevise design
•• Size major componentsSize major components
•• Revise full scale plant layoutRevise full scale plant layout
•• Revise production costRevise production cost
•• Detailed management reviewDetailed management review

Production feasibilityProduction feasibility
EconomicsEconomicsEconomicsEconomics

•• SalesSales
•• CapitalCapital

TimingTiming



Market DevelopmentMarket DevelopmentMarket DevelopmentMarket Development

Use large pilot plant to generateUse large pilot plant to generateUse large pilot plant to generate Use large pilot plant to generate 
product for market developmentproduct for market development

May provideMay provide
•• Product for early market introductionProduct for early market introduction
•• Training for operatorsTraining for operators



Full Scale Plant ConstructionFull Scale Plant ConstructionFull Scale Plant ConstructionFull Scale Plant Construction

R i d t l d i /fi l d iR i d t l d i /fi l d iRevised conceptual design/final designRevised conceptual design/final design

•• Design EngineersDesign EngineersDesign Engineers Design Engineers 

Informed as project moves through Informed as project moves through 

developmentdevelopment

Part of solution to challenges/problemsPart of solution to challenges/problemsPart of solution to challenges/problemsPart of solution to challenges/problems



ProductionProduction
St tSt t F ll S l Pl tF ll S l Pl tStartStart--up Full Scale Plantup Full Scale Plant

Fi l t f th d l tFi l t f th d l tFinal step of the development processFinal step of the development process

Final examFinal examFinal examFinal exam

Success of startSuccess of start--up is knowledge of up is knowledge of 

plant and processplant and process

Attention to detailAttention to detail



SummarySummarySummarySummary

C i id f d tC i id f d tConceive idea for productConceive idea for product

Develop productDevelop productDevelop productDevelop product

Develop processDevelop processp pp p

Construct or modify plantConstruct or modify plant

ProductionProduction



ConfidentialityConfidentiality

C fid ti litConfidentialityy


